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NIPPLE WITH INTEGRAL CROSSBAR 
AC1‘ UATOR AND CHECK VALVE 

The invention herein described relates generally to 
coupling devices for ?uid systems and, more particu 
larly, to valved couplings that are readily separable and 
connectable even when one of the mating couplings is 
under pressure. 

BACKGROUND 

Quick-connect valved coupling devices for ?uid sys 
tems commonly include a male coupling and a female 
coupling which are also herein referred to as a nipple 
and coupler, respectively. The male and female cou 
plings are adapted to be interengaged with one another 
for interconnecting ?uid conduits to which they are 
attached. Each coupling may be provided with a poppet 
valve which automatically closes the ?ow passage 
through the coupling when the male and female cou 
plings are disconnected. When the male and female 
couplings are connected together, the poppet valves 
engage one another automatically to open the flow 
passages in the couplings for transfer of ?uid through 
the mated couplings. 
Some high pressure applications, such as compressed 

natural gas (CNG) vehicle refueling applications, re 
quire connection of a mating coupler at atmospheric 
pressure to a nipple even when the nipple is under pres 
sure. A currently used prior art practice is to locate a 
check valve in line behind the nipple, thereby to isolate 
the poppet valve in the nipple from the pressure in the 
?uid conduit to which the nipple and check valve are 
attached. A problem arises when the check valve leaks 
as pressure can then become trapped behind the nipple’s 
poppet valve. This trapped pressure may prevent con 
nection of the mating coupler to the nipple. Another 
problem is that mechanical opening and/or closing of 
the nipple’s poppet valve under high pressure exposes 
the valve seal therein to high forces and stresses which 
may cause the valve seal to chip, tear or crack and 
thereby reduce its life expectancy. 

SUMMARY OF THE INVENTION 

The present invention provides a nipple to which a 
mating coupler can be connected at atmospheric pres 
sure whether or not the nipple is pressurized. The nipple 
is characterized by an integral poppet valve actuator 
and check valve. When a mating coupler at atmospheric 
pressure is connected to the nipple, the poppet valve 
actuator in the form of a crossbar functions to open a 
poppet valve in the mating coupler. With the coupler 
fully connected to the nipple, pressurized media may be 
supplied to the coupler to commence media transfer. 
When the pressure in the coupler exceeds the pressure 
behind the nipple’s check valve, the check valve will 
open and the transfer of media will occur. Conversely, 
the check valve will close and prevent any further 
transfer of media when the supply to the coupler is 
ceased and the coupler is vented. The coupler may then 
be disconnected from the pressurized nipple. 
As will be appreciated by those skilled in the art, a 

nipple according to the invention has both economic 
and functional advantages. The nipple functions as a 
substitute for the prior art practice of employing both a 
quick action nipple and a check valve, inasmuch as the 
nipple according to they invention has a check valve 
uniquely integrated therein and a separate actuator for 
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2 
opening the poppet valve in the mating coupler. From a 
functional standpoint, the nipple avoids the problem of 
pressure trapped behind a poppet valve in that the mat 
ing coupler can be connected to the nipple at atmo 
spheric pressure whether or not the nipple’s check 
valve is under pressure because the separate actuator 
operates to open the poppet valve in the coupler inde 
pendently of the check valve. Moreover, the check 
valve will only allow media ?ow from the coupler to 
the nipple, and reliance on pressure equalization to open 
and close the check valve will extend valve seal life by 
minimizing exposure to the damaging forces that arise 
in prior art nipples wherein the valve seals are mechani 
cally opened under pressure and thereby exposed to 
high forces and stresses. 
With the foregoing in mind, the present invention 

provides a novel quick-connect nipple for connecting 
with a quick-connect coupler including a normally 
closed poppet valve and a locking mechanism for look 
ing the nipple in the coupler upon axial insertion of the 
nipple into the coupler. The nipple comprises a nipple 
body having a ?ow passage extending axially between 
front and rear ends thereof, a check valve mounted in 
the nipple body for movement between open and closed 
positions, and a poppet valve actuator separate from the 
check valve for mechanically engaging the poppet 
valve of the coupler upon insertion of the nipple into the 
coupler so as to open the coupler’s poppet valve inde 
pendently of the nipple’s check valve. The nipple body 
is configured with means engageable by the locking 
mechanism of the coupler for releasably holding the 
nipple body in the coupler. 
According to a preferred embodiment, the poppet 

valve actuator includes an abutment member fixed in 
the nipple body forwardly of the check valve in the 
nipple’s ?ow passage and, more particularly, a crossbar 
that transaxially extends centrally across the front end 
of the nipple’s ?ow passage. The crossbar preferably is 
?xed in a counterbore substantially ?ush with the front 
face of the nipple body. The rearward end of the coun 
terbore is formed by a radially inwardly projecting 
throat that surrounds the nipple’s ?ow passage and 
forms at its back side an annular valve seat for the check 
valve. The check valve preferably is of the type that has 
a resilient-annular seal for sealingly engaging the valve 
seat and a rigid head portion for engaging the valve seat 
to prevent overcompression of the annular seal. The 
head portion and valve seat may be correspondingly 
tapered as is preferred, and the check valve is biased 
towards its closed position sealing against the valve 
seat: 

According to another aspect of the present invention, 
there is provided a quick-connect coupling system com 
prising the above nipple and a coupler, the coupler 
including a normally closed poppet valve and a locking 
-mechanism for locking the nipple in the coupler upon 
axial insertion of the nipple into the coupler. The cou 
pler preferably is of the type including an annular inter 
face seal for sealing between the nipple body and cou 
pler when connected together. 
According to still another aspect of the invention, 

there is provided a method of retro?tting a quick-con 
nect coupling system including a coupler connected to 
a supply line and a nipple connected via a check valve 
to a pressurized conduit, the coupler and nipple each 
including a poppet valve mechanically opened by the 
poppet valve in the other when the coupler and nipple 
are interengaged, the method comprising the step of 
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replacing the nipple with a conversion nipple compris 
ing a nipple body having a ?ow passage extending axi 
ally between front and rear ends thereof, a check valve 
mounted in the nipple body for movement between 
open and closed positions, and a poppet valve actuator 
separate from the check valve for mechanically engag 
ing the poppet valve of the coupler upon insertion of the 
nipple into the coupler so as to open the coupler’s pop 
pet valve independently of the check valve, and the 
nipple body being con?gured for engagement by a lock 
ing mechanism in the coupler for releasably holding the 
nipple body in the coupler. 
The foregoing and other features of the invention are 

hereinafter fully described and particularly pointed out 
in the claims, the following description and the annexed 
drawings setting forth in detail a certain illustrative 
embodiment of the invention, this being indicative, 
however, of but one of the various ways in which the 
principles of the invention may be employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a half elevational, half sectional view of a 

coupling system with the nipple and coupler thereof 
disconnected. 
FIG. 2 is a front end view of the nipple of FIG. 1 

taken from line 2-2 of FIG. 1. 
FIG. 3 is a rear end view of the coupler of FIG. 1 

taken from the line 3-3 of FIG. 1. 
FIG. 4 is a cross-sectional view showing the nipple 

and coupler connected together. 
FIG. 5 is a cross-sectional view similar to FIG. 4 but 

showing the operative members of the nipple and cou 
pler in position to allow ?uid ?ow. 

DETAILED DESCRIPTION 

Referring now in detail to the drawings and initially 
to FIG. 1, a preferred embodiment of the present inven 
tion is illustrated by way of a coupling system indicated 
generally at 10. The coupling system 10 comprises a 
nipple 11, i.e., a male coupling, and a coupler 12, i.e., a 
female coupling. The nipple 11 is intended to be con 
nected to the side of an overall system that is to be 
maintained at high pressure even when the nipple and 
coupler are uncoupled. The coupler 12 is intended to be 
connected to a controlled source of pressurized ?uid to 
be transferred under pressure through the coupler and 
nipple when connected to one another, the controlled 
source having provision for venting the coupler 12 to 
atmospheric or reduced pressure. 
The nipple 11 includes a nipple body 15 through 

which a ?ow passage 16 extends axially from end to 
end. The wall 17 surrounding the rear end portion of 
the passage 16 is threaded as indicated to provide for 
connection of the nipple to another ?uid device such as 
a hose, pipe, tube, etc. 
The nipple body 15, near its forward end, has a radi 

ally inwardly projecting throat 18 that is tapered in 
wardly at its back side to form a seat 19 for a check 
valve 20. The check valve 20 has a head 21 and a rear 
wardly extending stem 22 which is supported for axial 
movement by a three-legged spring and check valve 
retainer 24. The retainer 24 is located in the passage 16 
by a retaining ring 26. 
The head 21 of the check valve 20 projects radially 

beyond the stem 22 and forms at its back side an annular 
shoulder against which a resilient annular seal 28 is held 
by a follower 29 and check valve spring 30. The check 
valve spring 30 surrounds the check valve stem 22 and 
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is interposed between the follower 29 and retainer 24. 
The spring functions to hold the annular seal 28 against 
the annular shoulder of the valve head and further func 
tions to bias the check valve 20 towards its closed posi 
tion with the peripheral edge of the head being urged 
into engagement with the check valve seat 19. As 
shown, the peripheral edge of the check valve head 21 
and the valve seat 19 are correspondingly tapered. The 
resilient annular seal 28 projects radially outwardly 
beyond the peripheral edge of the check valve head for 
sealing against the check valve seat to prevent leakage 
of pressurized ?uid trapped behind the check valve 
when the check valve is in its closed position illustrated 
FIG. 1. Engagement between the relatively rigid valve 
head and seat prevents overcompression of the resilient 
annular seal 28. 

Further in accordance with the invention, the nipple 
11 has at its front end a poppet valve actuator which is, 
in the illustrated embodiment, in the form of a crossbar 
35 that extends diametrically across the passage 16 at 
the front end of the nipple body 15 as shown in FIGS. 
1 and 2; The crossbar 35 is press-?tted or otherwise 
suitably secured in a counterbore 37 at the forward end 
of the passage 16. The bottom of the counterbore 37 is 
formed by the radially inwardly projecting throat 18 of 
‘the nipple body 15 which de?nes at its rear side the 
valve seat 19. Accordingly, the crossbar poppet valve 
actuator 35 is disposed just in front of the check valve 
20. As will be appreciated, the poppet valve actuator 
may be otherwise formed. For example, the actuator 
may be formed by a front end wall of the nipple body 
that is provided with an opening or openings for pas 
sage of ?uid therethrough. 
The nipple 11 has a conventional external con?gura 

tion for mating interlocking engagement with the cou 
pler 12. As shown, the nipple has a generally cylindrical 
nose end portion 39, a raised camming portion 40 and a 
rear end portion 41 spaced axially from the camming 

‘ portion 40 to form therebetween a locking groove 42. 
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The locking groove 42 provides for locking of the nip 
ple in the coupler in the manner hereinafter described. 
The coupler 12 includes a coupler body 50 having a 

'?ow passage 51 extending axially from end to end. The 
passage 51 generally has a rear end portion 52, an inter 
mediate poppet valve portion 53 and a forward socket 
portion 54. The wall 56 surrounding the rear end por 
tion 52 of the passage 50 is internally threaded for con 
nection with another ?uid device such as a pipe, con 
duit, tube, etc. 
The intermediate poppet valve portion 53 of the cou 

pler body passage 51 houses an axially movable poppet 
valve 58. The poppet valve 58 has a head 59 and a 
rearwardly extending stem 60 which is supported for 
axial movement by a three-legged spring and valve 
retainer 62. The retainer 62 is located in the passage 51 
"by a retaining ring 63 and its three legged construction 
(which is the same as that of the poppet check valve 
retainer 24) can be seen in FIG. 3. 
The head 59 of the poppet valve 58 projects radially 

beyond the stem 60 and forms at its back side an annular 
shoulder against which a resilient annular seal 66 is held 
by a follower 67 and a poppet valve spring 68. The 
poppet valve spring 68 surrounds the valve stem 60 and 
is interposed between the follower 67 and retainer 62. 
The spring functions to hold the annular seal 28 against 
the shoulder of the valve head and further functions to 
bias the poppet valve 58 towards its closed position 
with the peripheral edge of the valve head being urged 
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into engagement with an annular valve seat 70. The 
passage 51 is inwardly tapered to form the valve seat 70 
and, as shown, the valve seat 70 and the peripheral edge 
of the valve head 59 are correspondingly tapered. The 
resilient annular seal 66 projects radially outwardly 
beyond the peripheral edge of the valve head for sealing 
against the valve seat and thereby effectively prevent 
the passage of ?uid when the poppet valve is in its 
closed position illustrated in FIG. 1. 
The valve seat 70 is located at the rearward end of the 

socket portion 54 of the coupler passage 51. The socket 
portion (coupler socket) 54 is con?gured to receive the 
nipple 11. The wall 73 surrounding the socket 54 is 
provided with a circumferential row of equally spaced 
apart apertures 74 in which respective detents 75 are 
retained for radial movement. In the illustrated embodi 
ment, the detents 75 are in the form of locking balls 
which are adapted to releasably engage in the locking 
groove 42 of the nipple 11 when the nipple is inserted 
into the coupler socket. 
The balls 75 are surrounded by a locking sleeve 77 

which is mounted on the coupler body 50 for axial 
sliding movement. In a forwardly shifted position of the 
locking sleeve 77, a cylindrical retaining surface at the 
inner diameter of the locking sleeve engages and holds 
the balls radially inwardly displaced into the socket 54 
and more particularly engaged in the locking groove 42 
of the nipple 11 as seen in FIG. 4. In a rearwardly 
shifted position of the locking sleeve, an annular relief 
79 at the forward end of the locking sleeve aligns with 
the balls to permit radially outward displacement 
thereof for insertion or withdrawal of the nipple. 
The locking sleeve 77 is normally biased towards its 

forward or locking position by a spring 80 interposed 
between an internal shoulder of the locking sleeve and 
an external shoulder of the coupler body 50. Forward 
movement of the locking sleeve is limited by a retaining 
ring 81 while rearward movement is limited by bottom 
ing out of the locking sleeve spring 80, as is conven 
tional. With the nipple 11 and coupler 12 connected 
together as shown in FIG. 4, sealing between the socket 
54 and nose end 39 of the nipple 11 is provided by a 
resilient annular interface seal 83 located in an annular 
groove in the wall of the coupler socket. 
As the nipple 11 is inserted into the coupler 12, the 

cross bar 35 actuator will engage and open the coupler’s 
poppet valve 58 as shown in FIG. 4. For this purpose 
the coupler’s poppet valve has a reduced diameter nose 
end 85 which projects into the rear end portion of the 
coupler socket suf?ciently for engagement with the 
cross bar 35 of corresponding width. As is readily evi 
dent, such opening of the coupler’s poppet valve 58 is 
effected by the cross bar actuator independently of the 
nipple’s check valve 20. Consequently, such coupling is 
effected without having to exert great force as coupling 
is effected without having to open the nipple’s valve 
that will normally be under high pressure. 

Preferably, such opening of the poppet valve 58 in 
the coupler 12 occurs only after the nose end 39 of the 
nipple 11 has been telescoped into sealing relationship 
with the interface seal 83 surrounding the coupler 
socket 54 to prevent or minimize any escape of ?uid 
from the coupler to the atmosphere during as well as 
after coupling. To this end, the front end of the poppet 
valve 58 when closed is axially spaced rearwardly from 
the plane of the interface seal 83 as seen in FIG. 1, and 
the cross bar actuator 35 is located substantially ?ush 
with the front face 87 of the nipple body 15. 
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6 
With the nipple 11 and coupler 12 connected together 

as shown in FIG. 4, pressurized media can be supplied 
to the coupler to commence transfer of the media 
through the coupler and nipple. Since the coupler’s 
poppet valve 58 is held open by the cross bar actuator 
35, the pressurized media can act on the nipple’s check 
valve 20. When the pressure in the coupler exceeds the 
pressure acting on the nipple’s check valve, i.e., ?uid 
pressure behind the check valve and the relatively small 
force exerted by the check valve spring 30, the check 
valve will open as shown in FIG. 5 and the transfer of 
media will occur. Conversely, the check valve will 
close and prevent any further transfer of media when 
the supply of pressurized media to the coupler is ceased 
and the coupler is vented. The coupler can then be 
disconnected from the nipple which remains pressur— 
ized. 
At all times the nipple check valve 20 will allow 

media ?ow only from the coupler 12 to the nipple 11. 
Also, pressure equalization is required to open and close 
the check valve. This will extend valve seal life by 
minimizing exposure to the damaging forces that arise 
in prior art couplings wherein valve seals are mechani 
cally opened under pressure and thereby exposed to 
high forces and stresses. 
As will be appreciated by those skilled in the art, the 

above described nipple 11 is well suited for high pres 
sure applications, such as compressed natural gas 
(CNG) vehicles, in which the user would like to couple 
to a nipple (receptacle) on the vehicle that is under 
pressure. The nipple may be used to retro?t existing 
CNG systems by simple substitution for the presently 
used quick connect nipple and discrete check valve, 
thereby eliminating the drawbacks associated there 
with. 
Although the invention has been shown and de 

scribed with respect to a preferred embodiment, equiva 
lent alterations and modi?cations will of course occur 
to others skilled in the art upon the reading and under 
standing of this speci?cation. For instance, other types 
of nipple locking devices may be employed other than 
the illustrated detent locking mechanism, such as, for 
example, a bayonet-type nipple locking mechanism. 
The present invention includes all such equivalent alter 
ations and modi?cations, and is limited only by the 
scope of the following claims. 
What is claimed is: 
1. A quick’connect nipple for connecting with a 

quick-connect coupler including a normally closed pop 
pet valve and a locking mechanism for locking said 
nipple in the coupler upon axial insertion of the nipple 
into the coupler, said nipple comprising a nipple body 
having a passage extending axially between front and 
rear ends thereof, a check valve mounted in said nipple 

' body for movement between open and closed positions, 
and poppet valve actuator means separate from said 
check valve for mechanically engaging the poppet 
valve of the coupler upon insertion of said nipple into 
the coupler so as to open the coupler’s poppet valve 
independently of said check valve, and said nipple body 
being con?gured with means engageable by the locking 
mechanism of the coupler for releasably holding said 
nipple body in the coupler. 

2. A nipple as set forth in claim 1, wherein said poppet 
'valve actuator means includes an abutment member 
?xed in said nipple body forwardly of said check valve 
in said passage. 
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3. A nipple as set forth in claim 2, wherein said abut 
ment member is a crossbar that transaxially extends 
centrally across the front end of said passage in said 
nipple body. 

4. A nipple as set forth in claim 3, wherein said cross 
bar is ?xed in a counterbore in a front face of said nipple 
body. 

5. A nipple as set forth in claim 4, wherein the rear-' 
ward end of said counterbore is formed by a radially 
inwardly projecting throat that surrounds said passage 
in said nipple body and forms at its back side an annular 
valve seat for said check valve. 

6. A nipple as set forth in claim 5, wherein said check 
valve has a resilient annular seal for sealingly engaging 
said valve seat and a rigid head portion engaging said 
valve seat to prevent overcompression of said annular 
seal. 

7. A nipple as set forth in claim 6, wherein said head 
portion and valve seat are correspondingly tapered. 

8. A nipple as set forth in claim 1, wherein said check 
valve is biased towards its closed position. 

9. A nipple as set forth inclaim 1, wherein said means 
for releasably holding said nipple body includes an 
external locking groove on said nipple body. 

10. A quick-connect coupling system comprising a 
nipple and a coupler; said coupler including a normally 
closed poppet valve and a locking mechanism for lock 
ing said nipple in said coupler upon axial insertion of 
said nipple into said coupler; and said nipple comprising 
a nipple body having a passage extending axially be 
tween front and rear ends thereof, a check valve 
mounted in said nipple body for movement between 
open and closed positions, and poppet valve actuator 
means separate from said check valve for mechanically 
engaging said poppet valve of said coupler upon inser 
tion of said nipple into the coupler so as to open said 
poppet valve independently of said check valve, and 
said nipple body being con?gured with means engage 
able by said locking mechanism of said coupler for 
releasably holding said nipple body in said coupler. 

11. A system as set forth in claim 10, comprising an 
annular interface seal for sealing between said nipple 
body and coupler when connected together. 

12. A system as set forth in claim 10, wherein said 
poppet valve actuator means includes an abutment 
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8 
member ?xed_ in said nipple body forwardly of said 
check valve in said passage. 

13. A system as set forth in claim 12, wherein said 
abutment member is a crossbar that transaxially extends 
centrally across the front end of said passage in said 
nipple body. 

14. A system as set forth in claim 13, wherein said 
crossbar is ?xed in a counterbore in a front face of said 
nipple body. 
- 15. A system as set forth in claim 14, wherein the 
rearward end of said counterbore is formed by a radi 
ally inwardly projecting throat that surrounds said pas 
sage in said nipple body and forms at its back side an 
annular valve seat for said check valve. 

16. A system as set forth in claim 15, wherein said 
check valve has a resilient annular seal for sealingly 
engaging said valve seat and a rigid head portion engag 
ing said valve seat to prevent overcompression of said 
annular seal. 

17. A system as set forth in claim 16, wherein said 
head portion and valve seat are correspondingly ta 
pered. 

18. A system as set forth in claim 10, wherein said 
check valve is biased towards its closed position. 

19. A system as set forth in claim 10, wherein said 
means for releasably holding said nipple body includes 
an external locking groove on said nipple body. 

20. A method ‘of retro?tting a quick-connect coupling 
system including a coupler connected to a supply line 
and a nipple connected via a check valve to a pressur 
ized conduit, the coupler and nipple each including a 
poppet valve mechanically opened by the poppet valve 
in the other when the coupler and nipple are interen 
gaged, the method comprising the step of replacing the 
nipple with a conversion nipple comprising a nipple 
body having a passage extending axially between front 
and rear ends thereof, a check valve mounted in the 
nipple body for movement between open and closed 
positions, and a poppet valve actuator separate from the 
check valve for mechanically engaging the poppet 
valve of the coupler upon insertion of the nipple into the 
coupler so as to open the coupler’s poppet valve inde 
pendently of the check valve, and the nipple body being 
con?gured for engagement by a locking mechanism in 
the coupler for releasably holding the nipple body in the 
coupler. 
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